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AlthoQlh theN 1 ... aw ...... f _'erl.t. ~Ta11 .. bl •• DMrab& 
t, 
to nee oo .. taption 'b7 11 ..... OIl p,,'we 1U4 _4 111 •• ,.. 10',. 
~re ,- rela'Uftl,. Uttt-...... about. 'title In.a1ac habits •• tor ... 
pret.r"",ot 11 .... a4er ",,8 ocmd1tio •• there bu __ .U11 
1 ..... :t.a1J1t1. ettol"t .,.U4 ,war« 801 ... 111, .. :rl4dle ., t_ gft.1»1 
m1Ml t • 41_ \mder w1nter ftDC. e0a41'10.e. lzmlaUptorl ...... 
', •• '-4 .......... ra1ae ~_ .... 14_ of t ..... • ...nabl. oa rup 
ar.... the 0."'1112.& ..,..81'1 •• Of rup 1..... _4 methotl. of '-tar-
ain1D& u... •• , ... _ .. 1Ith1oh tone- au bee utill.... fa. 41_" of tbe 
toragial AJJ1ael 1. att_ted lty _. , .. tit, .f to ..... a'ft11able, aad t:tw 
08.,..0,1" ., rD.p laD ... _ euppOft ea.lac a4 the '-cr" .. wh1Gb 
'ftJ'lou •• ,..1 •• aN utill._ & .. tir .. ti., cle,~ lI'POa _. diet. 
,..'t rirtua117 .ilhlme 1. 1moe __ .. the utaa1 ooapo.li;loalt thla 
41.. ... ael .. te4 "7 "h~ aniaal .. 1J_ruc •• 
the ... 18 Deed. fer acldl.1o_1 Mi_"'t1. lDtormat10A .... mba 
ehol" .f .,.01 .... the ~oraaiD& _bkal an" ~ taotor. Whleb att .. t 
thl •• el •• _e.. Bado 1nto,...1;1_ ot tbl. ature .. t 'be Iat.owJI. "tore 
•• 1 .. ti~lo rap .. C ... , Oall .... ,,11ed. .. .. ar. Do-. 1» "ret .. 
oerta1. pl.' ••• 4 l1kew1 ... erWa portslou tit 'the •• ,laD".. X. 
&441t1oa ... tur. a1a&- of _tvrltJ. lzrtealvof u ••• aaS plad .a_1.-
tio .. all atl .. t the ••• p". 41n. _d ... unel"pretat4one • (\ oalOQ-
1at10u a1l111 _re oompl .. _ 
!h1 •• tud7 ...... 1p.ed. to .... na1ne oa the "later na. the 
qWUl~1'b7 ot torace e.Y8.11e.bl. _ paa1aC _tala ••• ., .. 1 •• ..,..1-
idoo •• f the uS •• l'. 41n, ......... &1 __ ...... ,. •• lbl_ .. tanor. 
&tt .. tl.a ~ ellft. 
BD'_ 01 Ll!lHAItJD 
BarlJ-4q ............ '. 11ft' '" a'~ 'be 4"' __ ~o • • t 
rue- t ....... u'biU ... "... _4 'Uullp utM4 •• liap~ 00\11u ••• i •• 
tlo.. the apen.e." pM_ .t __ ......... otteR pod, '"" ruc. 
oo_lUo ....... _dl17 tha1l he .. l".rHCl ... the ., .. of oouenatla. 
aa..,;. pl....,.. .... 17 reeop1ae4 the 1aa4~q_.J'.f ••• N ... 1 ..... 3 ..... t , 
\ 
..... , •• , "181. _N .. l_t1tle approaoll .... _. ," ... 1 ... 
!be ttr.. __ _ "-apt tao expr ••• 1i1id.l1atloa .... pero.tace fleure 
... ~ ., ..... 1r'. tor ••• htIlpH ... bel1eYe4 ... t P"JI8" na, .. .. 
,,_, .. tludi 1& .. 10 p •• " of the terae- be au ... a't ..... laal0. 
ot •• Ift.ln& ..... (af). rftll thll .. 1.' ...... itt. tba't prol*" 
lltl1lu"ioa all ..... a'bcn.tt 80 ,.roes t6 tile b.e1ch~ r;.:tw:M.i4'l _ be ~. 
thtl' •• later .. It>>4 1;0 1aol •• ,be _.ep' ot l ... TiaI ao pened .t 
tme ...... talkI __ ...... 
~ ... a uul J __ (It) "PO"''' a .... *lob oorN1t:t.' "elgb" J 
ud help.. ftutr .. " _pl •• • , pu ... at 1.1_b. 1atenala. _4 NeOr-
\ 
... the w1cJR toF .... la.F9fd. .1'01 .. tabl •• _re _ .. annet tor 
dltteHD' era •• .,..1 •••• 4 • _b18 ... ' •• 1pM to ~ lleicht 
of _.bbl. into p ......... uUll_tloJl. Craftti(lO) 81a11ar17 ellppecl 
aal -1 ...... 4 per"'." 'bhI .,... ...... t., denlop·Uac th. -:l.iht~ J 
.01_ eCJJrf" ... 1oa _biN,. Ooa.11o u4 2u .... , (9) 1a idle CaVal .rea. 
Plaw haft worked 0\1\ the ."blll---1cl\U tw 'bbe -3- pus •• 1a 
tiM!r ar __ lab. _ulcl lea.. •• ,tubbl. approsu.te17 SO peJ'MDt ., 
'tb. _'" laerb&ge ... 1e" pr04..... la oheoJr1"1 .\111_14.8 "-7 a1k 
'throqil the area _ .. n:rlD1or •• ~1atilll .tub_l .... h.lp' ... , '.11111 ... 
la_nai.. aad ,.ursun •• tl11, .. t1oa tn- .. a .. race ot the ........ .!-l. 
0011"'8 .ad. IIDrbt; (I) aa4 0 ..... 1'. ha .... 11._ ... \he _*H .•. 




Wal ........... utlll ... tloa 'bJ u1 ..... euot rudcmS. .... ,10. er 
atri,.. 0 .. · or whi_ ... han •• W after lrut .. · ... ta. o*e,. without 
gra.i",. the 41tt.r .... be .... '"- .. 011ppl., ••• &"rift'-' .. 
pal1Jt&, aM. per ...... _111,.'101l •• _loula" trca ..... 41ner ... 
be .... the ... 71-10. nen (11) , .. nut .. pr.d._~toa _4 utiU.-
'10. of tor_ pluta .. the ... De"" 1a ~ ll,. o11PPbc. .. nine. 
... wlP1nc ... ",_taill_ Ina Maple plob .t 100 ...... teet ... 
. , 
at the ..,. fit ... sa'" pu1ac '.aOnan4 apiIl.' Ita OODOlust ... 
fhl. it ... • t _. t. &~ _d. '0 4ftenal- pro ___ .......... 
• ,..1... ., with thU aethtHl _ •• l4erabl. errol" -7 be lJlWl'ft4 MoIlUM 
eha"-rbc ot 1 .... a4 ..... Ul4 u •• ..,. _ .. 1_ other tb&D 'hbe ... 1a& 
aM., _~ H .ou1d.rabl. tlurille the 'fdnte,. JIOa.tb ••. ,. • ...,. (') lae 
.. ~ a M41ft •• Uoa .f .. betoH _lid after .. tho, whl.h 1. lletter 
ada, .. _ ....... oatiU.... n. t lIDiilll. MD81at4zac of pen1oa,.,. 
all of the plJrilhllUl belu41. all ,,_ 't i ...... pt.lble • d •• ti'G01d.oD 
lIJ eraa_ ....... aN .. u .. -.a ...... - ar_ Wore a4 s-dtate17 ___ J,_ 
after Iru1Jac,. .... 41t.t_rtmOe "iq ••• _UltJ eo ........ . 
PeohaD.e4 ad. ,iOkto'" (21) .... WfI •• ted .... 1~.1d.I!a-
ae1Dhotl ~ln .. th ..... or .. n 1'& ....... pl0.. 1M pere .... 
nl.l1"'loa 'e 4.~ '" ..u.au. .... 1Mrla1 .. lCh" ,._'.1. 
Oil .",. plo' or ,be ,.ro ...... \r .. 1gb" 'tbat •• 'bNa. en.... O, .. "_r. 
aN tfal" 'b1 en1M&'1D& •• 011ppe4 pl~ •• _4 ,hen .ueJc1ac ap.1lI8t 
til. 811,,.. u4 ... lp" her"bap. 
1tH4ari (a.) 4ne1.,.. .. .,. ... bu04 ..... 81apl. OO'Ull't .f pal-
............. talk. ot .1",1. fta pu_ wlthJ.a replarl1 1 .... M4 
qoa4ft1ll. th. p .. o .. _ .t ftalblftle4 ,1v .. an 1D4a to utiU ..... 
..... ..4. \y .1. or .. "repn .... '.,_ .... 1 •• ,.... •• 'YOl .. ean be 
.. tda-.. (I·I). 
.... 
,.. v. •• Bur .... ., lad ..... __ •• la 11 .... .,. .... repon.l 
_ ~ (11) _lola 1. • ... upoa the prlulp1e of Neor41q at tbtl 
.... f .. _ ... _' ...... ~1tl. lato_ .. tl_ a.bout tbe ,1& • .,..1 •• _lell 
0&ft7 ;\be 1JU1Dc 104, ... DOtl. otlwr ".no,.. tbat _\\ItS .tt .. . 
rue- ....... t. the 1rlftnlca_r t£heD AMlt •• s.at:o wld.oh 01 .. .. 
• 1 ....... rul1 •. rr.. ••• - to 4 .. Vuetl. .......... "he area ah .. l ... . 
h..,»l' (& ... I) ............... po •• I'Di1i •••• III t1W n:r.t 
ot ttle •• (I) ..... 1. -._ ot 11M , ........ 60 to 100 ten loa" 'S_ 
1 .... 4epn4iq1:lpOa ... 1"" ot ....... 't ... All pl __ b'eroepte4 
by •• 11M tftIaeeot are ...... for· lWl&bt aul lateral .,rMA. _ .. a 
dl11u1J1_ ala •• nUMber 'NiIrMa 1, PpH-'t1. toaple. ••• 6&4 " 
,,..,,. ... "1Dc tat .......... pl. '- Ie ... 1",- Up .... upoa the a1MlJhl .. · 
help" hell· table. pre,.... tot' .oll QP .. 1.... h h18 .eeo .... .-" of 
'nermlni III _111&.1d._ 0.11.14 '(') ,"_ ."1 ate baa .. \lpOD th. prc .. 
that __ pre..uc. fit 0:1 ••• pulac ,- proporUonal ... ~ p.roeata,.' 
of ,.,..17 C .... ed .4 tmcr*aecl tor.... Ia ... 'the '.e.Uptot' ak •• 
a ......... 110 or .. lila ... e,ta-..t p.r~. pI ... MY8I" ...... t1*&t. 
ot the blpo . ...-_ cruse. tn. are ...... to __ bbl. Ita ••• or lea. 
in ~. ad tbo. reeA. the p ........ Ul1 .. tl_ tN- a "' of 
.tUblll"'$1bt 41.~ri"tlOJl Oll,,"- P,..8tmM4 1. o~ tora. !he tattl •• 
are ~epar" trail _.t18tS,.al .. 1,.18 .f _.bbl .... __ .... r-..te 
lnr.pail... • Ql'Y4lFa. 
HolWlJ' .... Fa""'t (1') OIl ..-a1.-ple.Jl\ ........ ill GalltorJdA haft 
phoW, ... ,.. ... 10 .. 4.11'"8 ot .. _. &ad. blol\lde4 with ' ...... ~ .. olftpJt 
It .,1 ......... rlpt1oa Of 1dle Mer- of ute ,1_ BOwe u UtI o'ther 
tutoR .... " the ~ ..... ,.1" ahoul4 .on.i...... lD pnoUN. tM 
ar.. lID q\1e..s.OIl 1. ooapere4 isO tbe pho_,""u ... " ••• rlp1d.oM a.Dl 
... ·.1 .... __ ~ UM .la ••• hlch iii ...... _ar17 tit •• 
, ~ -
..... ou. !nY.nip.tol". ha.. Itwlle4 UM .t tlte plaat b "'"-Pt.1 .. 
.. 1~ ~ gnuq 'preferee •• 8.Ild. .bab1t~ of tora,l.ag 11'YeAook, but 
other. haft worked 41 .. , .. t17 with ... animals. 
D1xoa (13) etud1e4 u'441ua\1_ by deer by .. tohiDg through biDoew.ara 
.. reoordlng th. Ddnutea spent 111 f •• dine uptm. __ 'peat... <fie alao 
--.18 ... "1" .to.aoha 'be determine tonee O<m .. ed. Iorris (21) 
aamlllfJd ._p I'tloaaOh eorrteate after teedirac • 1c:IlowD din and O~U1-
elllde4 that .-.. .. lpl. Gould be .. 84 ·to eomp11e I1n. ot plan"-
_ten.. but that 'bbe. aethod 11 impraotioal 1d:teIl the peroentage GOmpoal \1oa 
or ·the 41"- ,. dea!rad. 
Ge.rrlpe aD.d. 1t,,*(16) .... V'8d. the oon8UllptloJl ot Tarlo,,' pal •• 
8PM1 •• by 0011en1. t .... trca the graz1»c ."beer and usilll tl\e Nfl ..... 
ab17 coaat:u't ra1atlonehip bit ..... dr7 matter consumed ud dl'J _t~r 
den_ted to obtalD. trb~ d •• ired information. Yfood1DaJl.!!!l. (28) 
.......... pa.. . re OOll8l11pt1oll b, ahoep ilL a .allar manner. !he dai17 
oll'hpat of teo ...... 0011.oW4 •• l,b.etlt aM an ellquo1; rea8rTe4. tor 
analr8i.. At the .... t1ae tile U, •• tlbl11qr of the herba,. wa_ 
cleterwi:ned b7 digen:lbl11ty trial. uBi. other sheep.. Prom the .. da.. 
torace ooM_ptloa 111 poUDd. •• oompute4. 
III'fttOD or PROCU)UU 
Durinc tit w:lnter of lK1-4T. .ar M11torct.. Utah, .. nudJ.-
eDlldUote4 to obtala •• 10 !ntonaw.t1oa oonoern1nc the torac1uc sheep'. 
diAtt \1114. 't)'plcal winter r-ange eon41 tiOD.. The nuq area eon.1 eted. 
ot two eh.., allotant. 1a "IWl w.h. PiDe. aDd a_lope Tall.,.. whl_ 
,_~_J ~ __ 
are looate4 1A & r.,1OD ot low. roqb1, parallel tIOU1tta.1n rN1p' .. paraW 
b7 almoet 1 .... 1 d ... r'b baal.a. the .nmta1. ok_ln. • .. ra,. seva er etch" 
mil .. in wltlth. are ottea st..,.. alii oontain .-..roue OOTOa aDd. caa-
yo •• wh1_ turntak wiater ,rasing to .beep (nate 1 ).. ".1n. are 
from. 10, to 16 1111 •• in 1d.41lh. ratber tla, n.r their center.. ud 810pe 
- 6-
Plat. 1 . Sheen rasing on the winter range . 
--~~------.. ----~~~~~-~-------------------
IGtlly upwarcl to tbe .-tai •• 11M." ri_ a'bruptlJ 110. til- 1f'all., 
floor. 
So11. are ....,1n4 tro. _ri •• ae41a~ rooke, oh1.tl1 "leal" • 
• 4 1".'00. Owl., .. t;he ( ..... 1' 41'J" ol1aat.e aad abe .. _ ot ., 
appreo1.-'le aao._tot 1"'b1ac.' -.It 00 ..... 1. ,.el .. tt: ... l, Ill" ....... 
pol-' sa t __ 11 ,...rile. .. it. nunal'- ..... 1_. b e1-" nl' 
tolenmt Of' 1_ ~o'b. ~~ the ... 1_ .f lrea._" Mlt GODO_tM,tie. 
lbeep gn. •• ~ ...... ta -.1.,.., ~ •• aut ....... ....u .. 
the b.-I. a],lwlal ru. _1_ l'ad1aw troa .... .., oaJ'l7Ol' aat t.ra alae •• 
ooati .... alluvial .10,... Va1'l. floor. are .... ral17 r •• , .. " tor 
P'&li-.c bJ -,"1 •• , 
After IOD.il .... 'tl .. ot tbe _Pie. __ tho" of napliq "le.tioa-.. 
t;be -.twe.aDd. after- _tboCl ...... t .. ,b, 0.-• ..,. (,) uul UeM 0. \'ftaJ!L 
NBttr 1M • .,. Oook, !!!!. 'T' ... dopted :la tb. 'tea-t· -...'t1' .ttere4 
'the ... t. •• t,., .. ...,. .... ., 4n6rai1liq the ..... , •• d1d. Iri.t1,., 
...... , ....... b 't»l1a '''*IF _.al,-. .t aaapl1ug a •• ,tala ma'Mr 
.t plet -... ".- 0,' .aM .. lll1. .,..1.. botll _tore aad tol1owUla 
C"'1Js&. .. _...,1.. •• al,. 4ft... aa4 _J.p... til. 41ft ..... _ 1a 
... tdli: btriQI •• itM llet ..... Cra.1D& u4 _. atte ...... gra.lag tm1, ... a ....... 
ur. of the uttlll.t~, of th. !brace. 
r. ai' 00 .............. p~. or pent_ of ~ plant. whl* .-
•• ll •• ted ."d _:loll 0011 .. "1_17 ...... up the ...,..1te ...,1- ._. for 
deteralallll ,'betore aid after , ... clAg weigh' ditter.Me.. It ....... 11' 
NOeP1 .... _d •• aeleet.t tor tm1t'0T1I1t,' .t eqpl1ag ao that a 
0011-." would __ tM .... portalOD ot •• pl"- 'betoN -.4 after 
gn.IIJIC a81 1a all 0011 ......... or ~,_,..18.. the ua1'b 1Ml .... 
ntt1.~.ll pl.- _t..rial to -., 1'\ .e ut clea_J'84 • crall ... 
'"" .... 1..-... ·1Ul •• l11J\1. or .~ -' pate'l .. U, ',e41ble 
. / . 
fbe alt ftorl- wi" _e. pl_" .,eol", d4 tbt DataN .t .... 
\UI1', •• _tenU.ed D7 the trPe of plat ill ...... A t.iC __ 
prl ..... t 'he ourr_" 7"" CrowUl proY14e4 _ .. at •• tl.f.otol7 ua.11t 
tor _ It; ......... "pift81... III tM ••• 01 ... 'brow .. _peel •• which an 
balt .. .".'b 1a _are _.k ......... (_(N~t_,l_._rr-_~._._.~.a_~ Mft~.)_ wId_ 
.... (~"¥! 1 __ ~). aDel _4 ..... (~.la !!1a •••• ~ ).-. be,., 
uDlt prcwM to '" t.be eutire ovNDt 7ean cf'OW\h '1"_ 0_ pl.~. 
'OJ'1Jtmeh era •••• 'bM _tire. ,...h 011.,,-4 iDe ,"u1ll4 1 .... 81 ...... 
aW.re4 ._ ... tl.taotol7. Ia "he ..... ot wrt fond .. ,,, ••• '. nell 
a. plle. t¥l~ j..,.,.11) ... bl_ , ..... (~~l~ Jf!!111a) • 
.. ult ' •• 'tM .--t whiGh flIl_ a t .... oa.-$~_tb ot .. 8.qllaN 
too\ b _In* ...... r, 1». 124, "larA 1" 1s .QUe.ted ~at 11ld1n4ual 
tuft,a atlht~ ..... det1Jd.t. .... _tt.t","orr alta •• ap-1&1111. 
ta1P ...... 
to .. ,.14 pe rlOD&1 b1.. lit. the 0011 .. 't1 •• of -.It 8,_ .... .. .... 
ot 'W'bat 18 oa11e4 .. ·0-.. ....... ,,10 •• • All .' •• rYatioa 0:011111," ., OJ» 
uait _. oo11 .. iilllC b\lnOIl 11'&8 ••• ui balt __ "b. when the ~. 
plan" _d. up the \Ud.t. ........r. it .. Sapoa.:lbl. to ptok ... urd.' 
from a 'brown .peel ... wt __ .t .0-. 4epee ot peraoaal "1 .. "10" eo tIM 
o'b ...... ,"-..... 1 ... of .. -'301" 'llrUlOb whioh :1aolw1ed DtaWOU. UD1t •• 
YII ...... re la.ter plGke4 ett, tlo""", ,1Uld "he ....,. ... te:rla1 4l...nea. 
laatloaS.c.'loa of .,11,-'108 ow.a obt.a1M4 bJ' aa.pllDc ...... • t ill. 
rP-' .. $ the,- aortW.lq era.. ".81' tMa 'by d1 ... ~1J3C .... heJ'll .. .. 
I 
_.pl. ar.... In looatlq eap11J.lC a"ea._ the 0011 •• tet' -.en to the 
ur4erG _. b,utred wk .... 'th., 1n~ 1;0 haw their hera ,n.siAe 
the tell-1as _nlq. lJpoa leara1nc - •• the shUp nul4 'ba pa.lne. 
tihe ooll.aetor __ , th ............. '" t;~. ,.ural1, aoo .~. 
1. 1 ..... ,...,. ... 1n1ar ....... 4b..u. .. • t ....... '" .f tlle abe", 
eel d1l"_tlJ' 111 -'.1r ,.-. 
., utlDlt ........ r .t ,1 .. , alt • ., ... etlbl •• ,.1 .. "' .... " 
1& suttlo1 •• ' abuD4t.,.e to oontrlb\We elp1fleaatl,. .... 4iet. .. 
"11 ... _ aloBl tIL trutleot; be ..... take. ad a' botll .. e .'1 tM 
eapl1il& ar_ •. !be malMr of U1iit, • eo11eoted. ftrie4 wit ...... ,..le •• 
but .... ·otnttlo'.' ... tit7" C1ve· .. atatlatloall.,. "liabl. bvl_ 
.t -. .era,. weight ot a Ullii bet •• ,rume. thit ·a __ I"· TWle4 INa 
26 *, . • t .er1a.1a buM·hgft8_ '\0 500 UIlltaot ... bIG'" .,..1 .. 
"epea41Dg "VOn al.e ..... ....,,. .. 111_ of til. ualit. n. .. 11_ .... ns.-'ie4 
the .. be~ ofualta r.,u1l"H tor a .tatt.atioal17 Nlla'b1e -.,1 •• aa4 
a •• rat., 'the ... bel' et obeeJ'ftt1ona he maat tate t)utoup. \1\. ..pllq 
__ no" to 0011 .. t· tM ... eaSU7 \11l1t •.• He ttl_ .... .s aloae· the 1;. ..... -
... , the. cWtentlDe4 .... ,. of ,.. ••• dd ooll •• -W 'th. oH.na.tlOJl 
... ,._" 1;0. i;he toe of t4'Mt right roe,. lie pla.eIl __ .apl. 1a .. bq 
t\D1I. e_'1'" 'tile pro .. 1 t.hr(1DP 1&110 ~raJlHe.. A,prox1aat.ly the ... 
.,.1:+81" of o1lt .... 1$1c •• _re ..... neatH .. 1£ ale .. 1ih.·'tJ'IIA.'" .. 4 
p1M ... b .. other 1Mc tor' _lp. a..-.ftlbaUoa. 
I", ... ' ... rallr ....... -aac Aln .... that & fie14 ...,llac wror -
of 10 ,....-b or le •• · le .tllta'1lhe 11td .. of .. l~bl •• rr.r.luftl .... 
1e." vat- were, 0011 .. ,te4 b ,. 1Mo ... p1.. .. keep .. l~b ~1. lWt 
of etror. 'he • __ r .t UDlta ....... .,. to clo 'thlaw.rle4 With •• '
.,..al ... _d _peel •• 1meM.tv •• ..arle4 ',.om 0_ at_ 110 aaother. 
IJ'ror ot \J ....... peel .. han. aall ual'bl .-.4 •• , -.117 of .. 
tw1c. ' ... .,.11,. f.U UIl4er 10 pen __ if abol'fb soc __ • -r4t tJdeD. 
eD4 ._ 'Wsi. _.lMtr ... ber ..... , -. ... thea 100 w:dte ...... 11 .. 
~" •• OOIl8.s,,\ent17 1 ••• tball 6 ,.~. III 'ttl. oa ... f .,.01 .. 
... ~ -.,. lid. ,.. an eattn .1.,. eoU_" ••• f twer ~ 10 
..alt ........... :reliable. b.t .. 11eot1oJt8 of t .... IO .. $O~. 
;; I1&jfItii .wor 1. Git lGiiliR· iii& if .' Iiai 0' GJ Wi "..-,r •• 
din ....... ·....... . 
·10-
eoula-Di41 t.ll ".1" 10 perfMll\. 0011-'1._ of ... tbu. 30 tat .. 
• ""rae- t'iT. peroeat or -1.... th •••• "",,··u1t·D\abe1' .. 11 ....... 
•• aftn,e ... pl1a& error tor ... _'1re "'11 tor .. h .,..1 .. t. 
pre ... _ la ·'able 1 • 
. . ~ 'Ulpllq erftfr ,... ..... 1 ..... nc •• 4i4 eo" ..,,,... dpltl-
.. de tor aDJ. ,,"le .• ~ ... 1a fable 1. Tb ........ -~ .-.-rac •• 
oout ..... all 1a4lYl4ud . .,1 •• a4 IeJlerallr ~1u4e4 ... val 1· ... 
ell .... 1 .. 11-'1._._. tho\'aP a t. ot the titt.,.. ... ·be-.-
"lleat •• tor UuU.Y14_ .. 11.n1ou wen oo • .u.r&"ble, . the .. ,aoaal 
........... for· tal -, .. 18. wre ........ bel" a1pltl .... ..,. ........ tloa 
rro. a ..... r of ...,lea.: All •• U.-.o. tlew'" on a .... 0 .. 1 bad. 
are OODIIW·.:rM tline'tll' or 18.1 .... 11' la total ayeNCo, IOnaeqllftllU7. 
the '-" tor .1p1tl .... ta table 1 would 'be. III 1 __ to .. err·or 
'bMt ...... ' 1ao1ll4e4 J.n ...,11a,. 
fb.. .,. 1; •• ~ .... __ .1;,.1. ,react.. la 001_ ., ·.1 "''''1. 1 1- tile 
ftlu ., .. , to,. .... ...-r of anu .. ,1-. _4 ta 001_ 8 1 •• hoa 
the .ut ...... · 1lM8.'euy __ be .1plt1~ .. t the 8 per ... ' 1_ .. 1. 
!hie ....... ". dltt.r .. e tor· .1plft ........... the .... of th-
duplloata ...,1 •• tor either ,u betore-guirc or \8 aftet'~PU·tDC 
ooll .. 'ti1ou •• tar ar-ter thu .. aotua.117 o'bta1Jled tOf' .... or.ta1 
&""1" lit all epeei... ,. I' 'hl.u •. pr ....... are apr ••• tou .f the 
.asaplbl error to.,. ...... pee 1 •••• "" • .,. ..... fer the a:ttr ....... 
t.", <bhe to1'Ml nlliber of ar'eaI .. ple4 te .. _lao .,..1 •• , ".,..~lvell. 
!h .... +Mal eaplbc _nt.' 1DVC1Tft tor _.81ll"-lng u1411._ ... whioh 
.. e the dltter ..... _ ..... HroJ1J-cnl1uc .. , .. " a.II4"'e after· 
,!"a'1ac -lah', w_14 'be ltill .. 118r •• \be .. pH_." "'U. 
iIb.e \wO ..,110_- .011 .. \10 .. we ... oompo.l~e4 tor __ t.o1al oc.pe.l_ 
• ..,1. bet .... sr •• 1J\l. uul lJ.k.wi •• ~_ 'total 00 .... 1... ...,1.· 










































































































































































































































































r ...... tlI.e. error proponlo __ lJ .. "be ,..re roe" .f ... .aib.r ., 
..,1 .. ..... 
U .......... 1'&1. afte;t '\he _ ..... 1. ha4 , ...... \I\IOUP ... area • 
..,1 ........ la "11"_ &1 ... ~ the .... t,. ... , to d"-P.JdM ... 
........ ,,"r-.n.&I111 UDlt "pt_ h11.o1=10& pr .......... lda:t1oal 
_ 1!th&t., .... ~~1ac_ll •• "1 ..... .,- tba, pMral11 a 
Ir_ter ..... r of _IU ._ NflUlre4 to .MaID the __ , •• Ne of .-plla, 
....... .,.. 
10 ..... ,_ ~ .. of ... ,la, .,..1 •• la th. Ih..,·. d1e~ 
1t .......... 17 ... ~ ... t 0111, 1M pere.t at that 'pMu. 
ooa ..... _, .. 1_ tM q .. tl • .r ... apeel .... ill- r1U&e. to 
••• ndu thl. quat!_ •. 10 pl.ota •. ee.cdl ot 100 ... ,r. t .. t: area, weN 
la1~ ....... qtd.-dt ... , ale., ,be utilia."'. traa ... ~·. !he _~r .or 
..... re t'- ot .. _ ·.,..1 ........ rat ... _ - .. ot • aq_~too\ , ..... 
Bj eolall<ttq 1me a_'ber" UId'ta: .1 _b ., .. S •• wl\tda ..... 100 .,ure 
toot area. p.d 41 ... 1.U.1l1 ", _ ... be .. ot .,uare fen of ~t 'epe.1 •• 
p,..... 1ahe alt. per .... _re-toO't of ... .-tl •• et ,,-,,·.,..i •. , we" 
&pproa..a1Je4. tkl. total.· aul'i,ll- b7 1; ...... l&h~ per tard.,. ,aft .. 
..t.cltt ftr .... h _,.ole·, p •• ,uan.foot ot ana. After •• a'ftJ"&,. 
....... , .... f .. eb .,..1 •• per ...... ra .. 1'00 aq~too1s ,1" ..... -
oulaMd. the torap 'Rip' oa .., tm.lt of laal area n'r .... Wcl b7 .. . 
.-pl •• r ... oulA '- clebermS. ..... 
All Hapl .. we .. _.reA _'11 the, ...... had a lIDUoJa ai...". 
... 1~ at: Whloh ~1ae ttl., wer. _1p ..... 4~_ tM ........ 
-lib' p4lJ' .d.'. !be 41tte .. '" __ •• \he Mtore-Cr&11rc aad the 
atter 1ft..1J'J& ,.11h'U ••••• taU4 to be the. wlgb.'t .0 ....... 
a181lL!' al DIlClJIIJOI 
a- w1D1Mtr cn..lac ...... -ra1l7 ",1M .... 1' la .......... .. 
• .., .taft '-'1_" tAl ••• ...,. "lIP' in la,,* .J'OB. .aiJ b.ercIAt ... t .. 
DR· tM ... ,.. ....... pr11. ...,11ag tolle..,. thl ........ 1 ••• 
ol.lei, •• wa • .,. •• 1"'1_, _4 .. lat_lt1_ 4Vlq -the ....... ,Je:AVAr1l. 
r.bftar, ....... h 1Ih .. , ....... ..,.... to •• 111 __ nu.,. .. 
"'l~ ......... u'bit .... ,.!l)' d.l"ri .... bto Jd.Ae perl .... y.raciDI 
abo"·,l$ ... ,.r pn£o4.' IN t1m pe .. W i.Mlu4. aapllDc ...... . 
p11.he4 .. , ••• ....... r 1 .... "'._r 30.. _,1181 ..... a ...... . 
~._ ~ 4 ._ Maroa 17_ -.. lUI".1 .. elatet t .. ..... perlo4 • 
...... toU ....... 0Id pe1"i", 4.....,·' .. 4....,., 14., tblr4,erlet. 
{+4 
.. -.r, 11 .• Ja.1».1arJ' If, t ...... perlo" Jaa-17 18 .. '8'-"*17 tl 
tll'. pulo., PebRar, 10 to 'e'brur7 18, • .- ,.rloa, ,~ 17 
to 'e'bnl.rr '" .. ' ......... perl'" a.ra 1 ... roll 1ft. "'1111 
peri", I, .... 11 1& .. April It .. perl_ I. AprU .... u. II., . ...,-
l1DC .... i.-_rat' .... 
)fMue\a .~lU.ti._et ""*1». I"l--.. 11p"_ -.11' ..... _,3'" 
-. ...... 1a& .... lome ltrown 'lot • ...utaa ~UI11pe,. (~ .. R:,.. 
wt;ehp!,e). ,bOa. plu (l!e!! .•• l&lla).a ...... \be ... (!I:-'. 
) ( ) .... ~~: .• hor .. · ..... /~~vt !l!J!t!! ..• ut4 other ~ •• ~r- : ..••• 
..... . apeol~- .... ,.,. ..... at tM .,.. ••• ..,..lti_ l'4-~: ... . 
~.\;' . .. .. .. . 
~'''-.11F ....... _.< f1le .. pla.-. were _pl .. oalJ' ooO&*'0»4i1,,:···· 
.:... .: ... 
... Aft ._ all. 8..,164 to ..... aYwaclnc 91.4' per_" of tu. ~ · , •. 
.. . 
"
1 •. , . -po.l~lom. •• Mlot4a:Md 1ft all· .M. to repr .... Oftr :iJ.:. . .... 
.. .. 
,.. .... ~ •• torace CIOnVllJdi ac 118 .... Glh1l ot 'til- cral1ac • .., • 
... « ill ........ 1Mlu .... all .... 1 •• tka1l wn &1' •••• 
1 II 1 '!RI . 1. . I I. . RI. ~ r I . . II. I 
> B ..... .,..1 .. ,~ 81 peroG\ of ta ...... race ~' qUd'l_ 
ot torace a-ta11abl. 'to .. toractal ehMp tiro..-trt .. WiDMl" ..... 
wi ... &J'U- .t1ng up •• r .. klt.r.·· or a'bout 19 pw_~. (1&'b1. 2). 
th ... n.t1o ..... ,.. ,..1&".,..1, .~, throupout·. winter. but YU1_ 
tl:'Ol1 '0 to 93 peroent tor 'bl'OWSfpl.aati8,. ad .tro.Ift ., t:030 ptlJroent tel' g........ Data. 111 fable 2 .how that white -ee eontrl'tnrted 28 per..-
o~·tbt tona. &".11abl. to 1:M PUlltc •• ep. alauoal. c.t~el- 00II-
~.nuolS.!.) 17 p8l'O_-t. ,.11 .. v.. ~~ .W.RS1~!tI,l 17 
Pf"",,_ ... '1 ..... ~~,.. ~) 5· pero-' oE the aTa1labl. 
t .... · ..... ,..":1 .... 1,.. !he tiat ..... peeS. 118te4 ooutrl~ 8f 
per_.t ot... pro4uO"OIl.t 'browae a:a4 11 pere_t of 'he total fora .. 
pNdutt1on. 'our .peel •• ooa'tribuWd 98 ".ero_1; of the gran ~_ • 
• 108 ., tid ..... 18 peroC't or the __ 1 fo ... produn1on. lad1 .. 
sal_ ...... (2aco2.1~ !m!!!!1a,.) ...... laporWm"_ OOSprlab, abo'* 
, ,....- of .. ...,on-lollC t ..... Pl"o4uottoa. BUIlOh .... .,. •• 
tw!Jf!:!!! Im.ta) u4 n.ad 4ftp ... 4 (!f!n.~l .. Omtuu.,)..-
prot_ .. abou' 4: pe ..... t aut ... 11e" , p .... ..-t of the aftl1a:bl. to"" •• 
ottaer appl •• or 1>otb. brow •• cd era". ooatri,1N'M4 .2117 alaor q\Ul.l!tlU •• 
to, the total tor .. ,. pJ"'ocluo'tloD.. < 
Data 1n ta1)l. I .how that Dbte .,..1 •• of 'b,.... aad MY_ epeo1 .. 
of ,.... pro .... , tM ton.&8 'Whloh ..... .... 11.\)1. tor gna111C ••• 4ul'iaC 
the w1nter .... 0.. Ot the .. epeel •• 01117 oae, elaa4Male .• oOOllrred ill 
e..,eq period Whlob, bl41 •• tee that it •• pr •• en" • .-11 ft'erJ'Where. 
Pro·4"" .• ~ .... 1. nr1~, 'b7 p.rio4 t..- 6 .. 61 per..- of the 
aftl kbl. torace precl.tioa. tellow brua!1 apparec1 1D all 'but the 
t1ret pen.. ... aa4 likewi ••• _ a~ Oye,. mon .t the .tuav ...... 
un f J . •. T 7 .,' 
2altJlt: .. :~~. . A_race ,..... .... __ 1 " ... ion. , ..... br .......... a, 
." _:lght •. &ft* ,. ...... pel' ....... tootJ. aat a_liable. tonp 
. 'ph4uo\101l 1 ...... pM' _Nt· . 
. , IT 
.... ' .. 1 ...... 
~'p1.a'_ 
( ... '" ......... ) 
_1ft ... 1 __ 10. 
(ilhr ...... ) 
.......... 111. 
(blue. , .... ) 
B11aria .,....1.1 
<calle'- ..... ) Qrno ..... __ nou.. 
(lMl .. n .. ' .... ) 
Ilt&J1l.a .'I'ls ( ........ 1taa11) 
l~ltOhw .~J'Q ( ........ ) 
All."N 





. ',' . 
1.;41 
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le_, • ....... ' '., ' 
".10 81,.81 . 
• .1' 1II·.n ' , 
If.7O M.90 
0'11 • U.oo 
47' ., .. 
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Wh .... it ," ... Nfl it ,roao. DO·t 1 ••• thea a ptroet of til. a'ftl.lla'ble t.... an4 .urilt& 0_ per104 eoapr18e4 almo"- on ..... th1rd. of the torace. 
lDa.a.ea .... pre,crt alM." 8hJ7Where_ but uaually did Mt MOV .... 
thaD. al a .tnor! tv ... ber of tilt flora. 1Iow8ve:r. during OU' period 111 
1.te wUlter when Mr. p~erre4 .,eol •• had be. oloeelr erased.. It 
Npre ... t.tt4 12 pe1"OP.t of the torase thaD ·aTaile.1tle to the IVa-inC ahe ... 
White "'18 .. e PAJ'tleula'rl, .. bulldant OlL the lower alltn1.al Ilop ••• 
here o •• urrlDg 1. atesl •• · paftt atanda. la_uob ...... ft. the ohl.t 
801.11'0. of water for the eh •• p. UN of the •• extend •• area_ ot whi_ 
M.g. depended. ,e:nerally. upoa the pre •• no. of mow. .Atter a atora. 
the ahe., left the 8hel<ter of the hill. aid went don on. tha lower 
.10p.... u4 etten .pet .... enl clay_ Oil .. lmon pUTe .'ta.ad. of 1Ib11ie 
..,. 'betor. reoe41DC 8DOW f'or.ed the up n_rer the liOuD:t&ina. 1hIrlDC 
auo1l t •• ~. aYallable forage production ... weighted. hearill to "1~. 
age. HoweYer. thi8 apeQl •• wa. aleo wi4.17 Iliad with other _berl 
of the flora elaeWbere f\nd uaual17 ... available to graltng abeep. 
Blad sage _. &ftllabl. olll., b the mcnmta1na .fUl4 .f114oa dom1u:ted. 
fill,. e:n.81 .. ana. Bowev.,. .. 1 .. it. 417 rooky habitat 1't ...... 
1Jnponant .pea18. and a. fiMIh proP.ad .. sipdfloaDt quantltl 01 to~ 
whiCh was a.vailable to IhHp thrcuch more "hell halt the gras1ng .. lOa. 
Durin' the graain, period'" 111 •• .on e.buIl4ant,· it ",r.a.ted. 
28 p ... ent of the toragep.ro4uotlon. Bud eace crew 011. the lower al1aY-
1&1 elo,.. aD!. •• neTer pr •• ent 1a grMt a.bUD.da1loe. Jo1nV1r 
(!ee41) aeft4!!!l.) •• pr ... t alollC roeq ... hea. 8114 up sap 
(G!Sie .2s....,.) ... el80 lbdtet 1n _WAt, IJ'01f1DC omr 11l leoal1 •• 
• en1-. .1 the cru1ll& al1otaenta. Couequetly. the •• plants did 140'\ 
ooatrS.b\tte great17 ilo the &ft11&'bl- forage or' to "he 41e __ ., 
Wi ... rlQegr ...... - -the ..... abualut en. ••• ,-01 ••• 1ld ,.. • 
... "erect over moat of the arao! the v&s1llc al10'baent.. ...re th. 
·,..1 •••• pr •• eat 1a .ultle1ent qUdt1'J' to saaple, it _4., tip trea 
2 to 19 perout of U. a:nilable tor&ge. Buaoh __ t,ra •• oooup'le4 
local ar •• wi th1l1 the tooth111 oedar belt, but durin', DO &nzing perlo4 
d14 it r.,rea.t atOre thea 12 perc_t of the AYailable tH4.....d 
4,rop ........ renriote4. pDera111. to the b1per alluri~ 810pe*, 
uti on17"uri11g the fir., p'e1"lod dld it aapri ..... l4uoh .. ~ 15 peFO.-
or the t.eeI aYa11able. oth.r grasl .pM1 •• we,.. 1 ••• ,' ab\Uldant ilnd,; 
eon"quentl,,,' le •• lJaportant ill the pl"Oduo'tiOA of toraae. 
;Pr0duotlo.! l!t, .Su.r~ ~OI~"I. 
A tacter ~loh t. ~"'Uen-U1 nell,.ted -he 8ftluatlq rup 
p'rotluo'bioa' 1. the •• 1ght of tor.~. prOclueM per uD1t of arM 000_".4. 
HoweYer_, we1Ft, produotloa 1. more iaportant than, la, the area oooupl_ 
by the ftZiou specl... Dattt pr •• entM. S# fAble I ohow that browM 
, apeo1 ..... a group' prod_ad about the same ".lg,ht per tmlt of 10d. 
ar ... co_pled ... did 'n..... the prod_id.G1l tlF •• 'bei .. TO,.to and 
11.23 crama Per .q~. toot. re.peoti •• 17. 
Jol.ttl. a.ppeared. to 71014 _" per -.quare tOeti; '\baa 8.D¥ otilel" 
specie.. ~. may b. beoau .. 1~ 1. a r.la~1v.17 '-11 .,..1 .. apd pro-
duoea _r. thd a. a1ngle 1&,..1" of growth ",hlob. haa higher denel1i7 thaD 
40 •• pOW'bb. of._t other .-pool... Jinever. 0011""10111 of ill. 81**1 •• 
were l1a1t_. aai th ..... dltftoul'b, bl d1ttwentlatiag our ..... 
y..r". "I~' t'rora 01_ ~ eo prooQ.unloa jat:e tor joiattir aip;t 
just17 be qu •• t;1oned. WhiM .... prooduee4, _1"8 .. lpt per •• _re toot 
ot ",.tatioa than 414 ...., other 40aiMllt epeel •• , produo1Dg .'boll" 81 
,..... of e41~. teed: pel" _pH toot. 8a....... Ul4 hor.. bruek 
folIo'" in 4eOl" ... 1ag orQr wi ... tow otMr 1apartaa~ &pMl •• , _lao: 
ea.ge. 1M:l .. g.," -ba4eo&l.. aacl "el1oW brush follcnriag bel- 'the •• 
epMt •• with ...... 1 .... race pro6!uotloll of 6S _ K ,~ • • t tor ... 
• .... ...... toot ot •• pta.tlon. 
.eo-
.. .u.:r buaolll , ..... ., .. 1 ........ 11, pF04...t ... t ..... per 
...,.. ,..\ ot crovad .owr ....... dl41 loa lru ••• 0'1" wft torabac In. ..... 
....... .... tcra •• MiDI ... _table: in \hie "-IP'" wi tit aa ......... 
aquaN 1801) pro4._. of to ....... 8u4 4repa .. ' •• Wi.a 1"1 •• ,,. •• 
toll ..... wi.b. , •• 11 .... ".00 , .... per .CJlaI".' toot, ,.epeM1"N17. the 
~ to1llbC .p.l... pll .. aII4 blue ,,... In... pro4UM4 1 ••• per 
,.cava" too' ., po ......... protluo"loll b .... q 15.56 u4 18.'. C,.... .. 
re .... U: •• 17. 
~t!:!:I! 2rdl!~1!! J!t ... ra-
til- patara of pa..iq Oil fib. wi.,.,. n. •• eo.tata _ .... akeep 
fir" pa •• lac ....... ,_ .. 'Ire ,all .... ' ·'WppU1,· -.. , ... or l ... s181 
to wllat Idgbt ....... riH4 ...... enati •• ue. ·Thi ••• ooapl.tat . 
.. bOut I ...... 11, ft_ 1;be ""P bepa ..... oad. .yet .. "'8 eo .... rap fit 
'tU &110""'-* wftloll.. ......., tan.:t Ul4 ... ..,1'-' abon the t1 .. 
• prlaC pewtjl1Nla ...... aJ.labl •. s.. .. ati-by ... 1:M.,* at ............ f
the area .. gill", .. tldr4 \1ae ill • .,.,11 ot the PM- .pr1ne, ,~ 
01." ..... bJ the e.'IOU", aU \De t .... avallab1_, ar.d. •• rta1Dl7 til .... 
-.11 ..... " later ........ .., .... , .. teat. 
A 4ft._ .. :\1 .. ot _Yallt.bl. tone- pro •• eI per aere _.~. M 
bueA OIl -.1- wtdoh _~ ..... lHJe. cn.sea. ltd., -au the.' oall betM"e-
IbaillC lIJdM eo11 ....... tluriac ,,.,In. ' .... 1 .. • ... be ... 14 .... 
beN ••• later alta. u..1a& Mea Cna_,. 'WOu14."race 1 ... 1a we1Cht. 
ror.ppnclwtilloa 1a po"'. ,.r .... bue4 Oil the ..... 'o,....N.lac 
eoll..u..ou ia pJ" •• ~ 1a 'ttl. tir'. 001_ .f '.'1. 4 wh1U. ... a 
1*&, __ 1 terap ... aUa'bk ,.r &01". at the .. 1'1; of the 11'&&1r.tc .... .. 
.. III pourttl.. fhla p·Nd .. '1_ ft. _apute4! 'bJ' a1~plJ'l .. 1dIe ..... "". 
, I!' III • , " 
• If fir •• , .... 1q S.e aeu' ... period 1oY_ .. tbroup. J-uarr wbo_ 
• .., we,. ,.. •• 1q ..... 1' ,,_ .,..alq all.1a~' the t1n'. t;Pe-~ 
Seo__ craa1DC. refere 11»0 th.. • .. 0114 on_race. _lid .priDe Iru1ag 































































































































































































































































































































p .. 4""1oa we1.ght pet:" • ..,..,..toot .f _h ,,.1 •• betON Irasl131 .., 'tile 
ay.r .... aaber of ."""'''.ot .... b .p .. l .. pr .... , .. pl ••• 1N4.1 • 
• wial 'ime fir", paa1Dc. ...... r. tbroqb .1..., ... __ 'NbalblC 
the pJOchotlotl tor .. ape.te.. fhl. total proch&eUoa. 118 po ..... peP 
... M. .,nee ~o •• 17 wlth tha i»ot&l pro4_tiOlL tor 1me wiJriHtl' ---.. 
Sit -poUlMlI p .. ... H_ pr ... nt&4 in ta'ble I. fhla ........ 'by alU-
ply!Dc the -.etore-erasiac protuftloa .. ight' per ........ too, ot edh 
8,.el .. · bJ tile aYGrace .ompo.l~.. or ayerap maber ot ...... -1" .... 
pre •• __ _ all pl0·. nwu. ... tarwlltOn _. _""_ wla'kr ..... 0 .. 
Oous..-riac oa1J' _ita! ... Ml ,p".-crtl_ •• 1th .... tl.re p .... ... 
aoo .... t. 1..... to the ... "..11abl. tonge. lIo ...... r. 111 the ••• 01 pro-
"'loa bJ to race o1a •• or by apeole., the iata ,.. •••• t84 'Il 001 ... 
'of tabl. a ... " Mar17' re,,,_' ta. a .... "'. pro4ao\loa et 'the era-be 
allotMat;a. ·fbi. 1. beM.u ....... prod.\1oU01l t1& .... aM -- tapa 
.'bhe .... ra ... ,..l'tloa .'t all 'lfn8 .'hAl" taroUillon tAe a .... 
whil. pro."'loa tipre. pr ... ate4 b 801_ a ot "'1)1. , weN ba ... 
G'" a",erage- t.rom the ... ller, __ ber of plota at"",l.' .durl:Dg the' tore-
pan of ... wlD-ter. Belac ..... "poll t_r plot., pro4uoUoa 4&_ an 
welch'" te .,.el •• ' that .... p lapp_" to be va-iDe _n at __ t il1ae. 
ror ...,1-. ..., we,.. gftl1Dc wh1te u.c- lIOn -.rl,. 18 - ..... 1 .. 
.. 1ft tb.aa ther.414 later. ProponlDlJ&l11 lION ...,1., •• f Whi_-c· 
... re ___ .t 1:hl. tilleWldoll teDA.. .. welch' tOftC8 pro .... '1_ dul'UlI 
tat. ear17 pori" ... whlw -.,. Bow....... lawr la tllt,._r _.it 1 ••• 
of tIll.- .... 1 •• ,.. ,r • ..at ...,.. the -Mp eras ... 4 'bJ a'hlrqbc .. 
tcrac- eoapolt ~oa .t pl0'h. ,taU_ ......... l.ng, whit. laP a ...... 
1 't. proper Pl'OpontOJl b to rap pl'04 ... ,ioa • 
...... a."ft1lalJle at the naJ1 ot the eeeoat, Iraa1Jl&. 140 povad. 
per .. or .. repr ....... torac. _1e1l .. 80'" vaced. clwiDC the tire' 
.. alai (fa .. l. 4). a,ltlaOup ... UBlt' were panle.117 --_eel. !be 
--~~--~- - ~~ --- ~~~--~---~-~~-----------
.... 
_ .. _ .oWa1 torage .. ..,..1_b1., 41tter • ..nat I •• '9'&1 ..... , *l.h algat 
N oapute4 troa firn In..inc ,ro".:tloa ad • ....,tloD 'bJ" aul'td.plJi.ac 
poUDd. ot .. h • .,..1 •• ',"8_t: lIr the utl11aat1oll noercl.4 tor "ape.l •• , 
tMn "' .. ao'\1DC the quatlt, era ... tna the quan1d."t, '01"1,1_11, pre ... 
to &lft .. , qUtl.DtltJ' of torqe aTail.ble tor eras11l1 the ... 084 tiM 
....... at ... ,. \fte allotaent. 'or ex.aple. thIJ _ .. ft&e total, ..... 11a-
, b1. toraee in ,he 8eG()D4 1ft-inc 1. about 18 poUl'ld.a pel" UN' ill _ ••• 
of the quaJlti. oompute4. the ao1nal weiCh" of bt'OWH a •• llabl. auriDa 
1i\e HOO_ period 1. ZO poUD4. C .... te.-. thNl theoaleula'te4 ftlueJ u4 
.1aUar tl,ues fer , ..... >.bow about 8 poUDtl •••• 11able 1. _ •••• 0'- the 
oaloulate4 qu_\I'\7. th ... dUtoreao •• be __ • aettual Tal •••• }tW ... 
alii oal,eulated. ..... 1u •• are explained on the .a,1. ot varlatloaa 11'1 
aite pro4unlntJ', fl'Oa p].aoe to plaN. During -. tlrs' In.tinc, abe.,. 
erased moat hea.Tl1,. Oil. the rea.4ilJ ...... 1bl •• r..... _4 "the .. p1aa1;1 
)aa4 baA I1llilar bea't7 ••• ta p" .. loll' J'NZa 80 that produot1T1V aM 
alae of urdt .. ., hay. be ...... ba:t red,.... ))urine tn- .080.' cta1iq, 
the Nn tor .... _ bl r.latt.~.l, 1Meoe •• lbl. ar .... whioh ba4 .. ot re-
.. i,," au. 010 ••••• elvia, the tirat paliBC, allcl had a1 •• had. r.l .. t1w17 
11pte~ " •• during pr.no". ,..,... So11.ad other faotors oontrllN. . 
to the "oW of futor. atteot111C .1M produotly1t7. wiub the r •• ul'l: 
that the aTailabl. to,,1lP ... 1J"_t.er tho tbe oaloula.tH valu... III 
tlle ..... of oe-W. sp •• l .... blaot aace MinI the ... t aotabl •• 'there 
...... b. a.441tlO1l to the .ffMt of la.r,_r unite a:ft11able during the 
.. oat ,n.alng.a greater eqaare tootd.81 ty of 'bhe tora,e procluoe4~ 
'Iti'b the ,...u1t that _,._ po' .... ot We .peel •• are ahowa "- be ..... 11.-
ble thaD .. re pre ... t at tbe .tar' otgra.lac .... on. B64 the ~ .. .
oolleot1oa area_ heft. cou14"" ill bota gracing.. th ••• differ .... 
__ 14 BOt •••• p ........ 
-u-
Ja 1441\101\ to proclU01ti.OD IdIdlabl ... "is 1Ze ....... 01 tM ,.IUC 
.... o:n. .... ,.. .. to .... ,. pro41aoe4 after .,riBS pvwth. ._rtM whl_ 
..... aY&1kbl. tor __ suc (table $). fhl ... d1tt'1eu1t to 4~_ 
qUUltl_tl .... l'. aiDoe· r-..rt.' •• , old. alta .. 4 .ew II'01fI:ill al1ke ~ • 
. au'bj .. , to ••• ,cqul be4 to be' .... 1_ .a OM unit. iIonY .... Crowtit. ... 
rapt4 a.tter J1aroh 16, ad at_x- till. 4-•• h .. , erased llt.l. ot V-
old prodQ_tloa UMp't .are l'b ... aupportiac lDotpl~ IrcndJ1 _4, ba • 
.. be eatea lt Dell ,~ .. r. to be .... !hue, 11l fable 6. t. 1,88 
pouad. of avall .. ble tora,. p. Mr. repreaet .. alx'tn.Jre of tbe pa •• 
,._r'. ac4 11_ .pr1ac prNuo1ll_, !he a1 pOUDde ot lon.cooon.'-
per "'1'8 repreaent ... at .,rlng prodUot1oa. 
8pr1. produotloa _:rIel t1'Oll year to par. Dunne the .'tn1d7 
PJ rl04 _ra .prine .... th.. oaae 111· 1I14-Karoh aDd there •• oOJlll4eft.'ble 
NI1I' p104uo'101l available betore _beep lett 'the winter rang.. Dt1r1llc' 
other rear •• -priDe 1& quite otten later an4 the Mep .". loa. 'betore 
the ... ', ..... bec0l'4e8 80 btporbnt b their diet. Pr'e ... bl, the .pr .... 
pr04uoi;lon _\114 be, a.va11J.bl. tor ....-pl1nc end ,nlllll lD ..... b.r it .. " 
"'r'. not .-o"fM 4ur1D1 Jlaroh ucl ApIi:4 'fli d.... Gould be ... 84 te 
1t. tOr ... total pr-oduotloa of HI POUA~ per...... 1" 1- ali .......... , 
, tb1. total, pro4uetloa 1- OOIlHr.aUft ai1le •• up Ur4ere all t.nUl_ 
that 11"-,7 wa. a poor ,.eel rear, and that the tollowing rear. ... .. 
wiilb apr1. tora. naoT.a aa 1D41e.:ted., •• 8, .04 one. 
utlll .. .,o~ ~~.t:!l!.ltl~ t! ~ ~ 
. '':>.1'' l.":'·~17 a •• waH that ..... p. preteI' 'broue to era ••• but thb 
.""d7 -lto.1I4 DO 4 .. 1484 preteren.. tor e1tl1er 01.... of toft,o. Browe 
apeoi.. prodW194 81 ,...en' of the a .... lla"bl. toftge - ca •••• pro-
duoed 19 peroent. (Table 2). .t.ver&&- \ttUi.a:tioJl peroentac ........ 4$ 
... 4S (la'b1. 6), .... p .. t·lv.l" boiJh tora •• la •••• noel'f'Uc appr. ... -
_tell' ...... 4ft'"- of 1l .. 4f--'fbe a .... rag. , ... .tot 41e-t prior w 
- -, 
ta1tl. I. ,oIiC ' ...... u.oa - 4 eouuaptlOD 1D po .... per .. ONt tora,_ 
util •• '11_ u4 ell., Sa peN" "urine til.'F'III, crcnd.IaI 
a-.oD,J Ul4 ... 1OM1 • ....,.. 
• U 1 ;;-. :ir;!!i :: : I:aP!!@ii! 
_ rag. 
&""8.11- .... to·C· 
Dati· .• 'b1. Nl. .... Dl" . ...... an " r J I • 11 . 1 I L>ZI JJ . I . XS;U 'I~II . IGIifi -III!H\III' ... .-
-- --
... --An.1 ... ..,lM __ 1.20 ..... 1.88 &.11 1.88 &.11 
.'ripla 
ooar."-ltol1& 91.11 a.el. · •• 11 M.44 28 •• 1 1 .... 0...,.. ..... 
e'ieJloJIWllu 12.0 18.18 a. .. 11 7.0 20 .. 28 11.01 
IpM4n ..... d. 
-- -- -- -
.,.. --
--
0 .. 51 0.11 Jiu,ro1d& 1 __ 
-- - -- --
..... - _. 81.·11 .7.68 
Gra,te..plDtaa a.&& 44.18 1.1' &.·01 1.1. 0 •• 
hU ....... 1& 
.. ,. ..... 4.18 -a. 81 0.00 0.00 1.&& 1.0 r....,....,lM .. 18.f' 8 •• ' 1.11 8.11 1.11 0 •• 1 
.... -..1 
......... 118.8' 10.11 11.1, tI.M 1.o.oe ' •• 6. 




_. - o.Of 0.0' 
IGuteloua .,..111. 
-- .... -- .... ..... -
-- --
0.01 0.06 
HUarla ~_l" u.s, 1a..11 13.10 'I_I' 1 ... 11 ed' tc:c! ...... 14 .. 1.11 1f.1f 8.10 8.81 18 •• 1 10 •• 1· .... _ .. 
-- .. .- --
........ 1.01 0 •• 31 . lIpvta 
"'1'8_1 ... 17P ...... ~ ... 
- -- -- - - --
a.aa 1 ... 
a ...... W 
.1' ........ '9.41 11.&8 18.10 &1.16 42.11 21.ti 
GhIl4 i»tral 
or a .......... 188.01 11.81 11." 100.00 181.S' 100 .. 00 
apr1 ......... 81 pere-' ........ a" 18 per .. , I .... ~ •• 411' .. tl, 
propenloul \0 aw.11abl. to ..... bf fo .... la ..... )!ie re ...... etcaUl-
earrt tUterenoe 1& p.N ......... b .... pa ••• d browe thro.po., 
~ wiater ,ral1Dc ..... n. ~ Tar1atloa of UI. bJ tor .. _ 01..... be ..... 
perlH. approaehfMl .ipltl ..... •• .,.i. 8~ )It rioel., .. r1d.oul ... 1J 
1. 2. eat •• the aie. ft· ... lchte4 .~':~~.... a.D4 aurilrl OM pen04, 
a. the _ •• p era-..... he_ peea ..... alJaeat .. 1 •• 1""-17. <"'!h9N 
were h1Chl,. atpltl"- 41tt.l" .... 1a. ua. Mtn_ .. lea cd. a1 .. be .... 
ton.c •• la .... .."qt". full,,. the 4om5.Dent torae. prod_1nl ep .. l •• ".N 
.o_14..... la. th1- 0 .... , ..... we ........ to .. create .. .-.:t ,haD 
_fie 'brew ... p .. '... Dur1~ tht tint cna1nl- 'b ...... .,..1 ...... r. 
utill ...... a ,reate .. decr .. thaD were era •••• (te.hl. 4). INt 4ur1A& 
tile eeeolMl p .. S.04 the .80 ratio •• Nt'erae« • 'ayor the pa.---
I3urlng * third ,ruilll (Table .) ... aprJJlc era ...... ,raa" eo_icler-
.. b17 hea'l1er -.. .... the 1Nell. ~ 
Durial tw craaill& period. ...p _ ... 41n1no't17 ditt.r." 
clletaJ7 k1tl t8 thea the1 dtl pla,..s. ... r1JlC the Ma't of the , ... siue ... IOB, 
Uld the .. merit a4dl't1oD&1 oo_t. ])urine the tt1rn perl04 the 
appareJ1't hietl b ........... (table $) 1. 4". 1. pan to thetut tbat 
• eom'b1Datioa of ,...tIler eal ro .. 4 ooD41t1ou _4. 1\ 1.,o •• lb1e to r_h 
Oh of tbe two herde w1th wh101\ the ooll .. wl' _rb4 moat of the 
wi.ater. 80 ... pl.lq ... ....-pllaMd. "'etore &.4 atter .. her'. whieh 
were aeo ••• 1bl. but whlob 'fItt!"'e no't .• H4 ap.in.t,h ..... ret ,raI111& a 
rec10. whleh had. 11 ttl. gR •• othe .. tlwl .u4 drop .... , but di4 b& .... 
pala.tA.llle 'browH, par"loular11 wbite ...... Theh.r4er. alloweti the 
.he., 1» cra ...... .". .10,,11' thro-SD tlw ...,18' areas.. _4 a hi. 
,; 81PitlO&M4J at _ •..• 01 per... 1 ..... 1 1. .pok .. • t .. ·\e1p1tl .. '.v. 
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 ~i tr .... · j.,. il '''' Ii -I. l· il 
utiU .... " •• "..\llted. Dart. perW ...... f b,_ dntppe4 to about 
1 pe.n... -d ,.. 0' pa ... bIe,.....ea." !hi. 1,e aplaiae4 ltr tile taft 
b.t .prtJIC'lrowlh .... nartM. partl,ol11&rl, -c 'ttl_ Ira ..... >W1th 
a 11t~. c ..... era ••• 'Yallable. the .eep Jwl 1& 'tIe or _ la ..... , la 
8D)1h1Ac .1... btl" 'b, ,. .. 1ed. • C"_. , ........... &'Nl1 .. 1»le. ud' •• ., 
~ .... a _151_ both 1ft ••• , ~ ...... ~ 
•• ep ..... _atu".' ,be 4h" ...-1_ ....... t b1 jerlo4a .... te 
... ~'"tl .. t.e4 .. etten ~ 81_. -.-0. aad panto1illu.ly t •• 
•• OdpO.lt1.~ file ett~ .. f!t, ~1~' ..... ~ti.~ ~ .cl~.p1a.7etl .4viBl 
the tlr.:ti perl04 aa.cl pret.ad1,. ll1tl..... \be 41" tor "bat p.-1". 
b ... her4. heppeae4 'to be era.inc & wbJ.w _,. "De. aad .. the 41" 
., We period. 1 ... l,Ch,,*, '- _i.8 .,..te.. L.:ter lD .... wl:ater 1aek 
of _ow tor .-., _ter ~ 'tto' :l1ldt ,ra.iDS 1io '. tooith111. aDd. 
whit ........ & 1 ••• iaporta. eo~ __ " of t1te 41n. beiuS ..... 4tlR 
ill S penod. •• ?lte .. 1. en.'" oo •• ' ... bl1 ..... ~ 1~ ...... .
bu' ._on ... a •• ,. ... -tac •• w ... OlnaiD_ 'th.. .... C ....... alao" 
puN ..... thea wheIl 'the plaltti .. ovre4 aa pari; .t a 1I1ad. flora_ 
aerd.r. bell .. _ that .H, C., b.\lDlrr ter the .peel ••• aIIU! that ..... 
p1lH .teada are 1r&le4 tme .MP ~. 40wa aDd pa •• lte&ril, tor about 
..... ,.. .. after thai; the1" bee __ r...u ••• "8114'waa' to MW 0»*0 
... r teed. <.... 
Welp,,*, ... rap dill ... ", •• ot wh1t ..... prlep .... priDe '""'" 
.. e &I ,.,,0.'- .. 4 It poUDd·. of 1dlla .,..1. •• 00 ..... per ..... _o_ted 
'to t& peraeat Of the wi.e,. di.' (Tab18 4). > .. '-, ..... - 11ft _,1 _ 
_ "*' a.nlve .,..1 ....... _riecl.,.~ 1 •••• 1 .... :tMWcl H ..... _ .t 
................. aal 41 •• (!.Wo. I). '-. 
>u •• of ,.811ow \tn_ appearecl .. be 4ftera1..e bJ at1Je· ... It-
.......... on ,be aUuvlal alope_, \in ... 11~ ut4 of .... ,llpltle. 
_ .... re til •• ,eoM. 1M. era ... 1'b appear_ .. be the .... plat. 
'**' .... pa .... Fell!' after ,.. ••• 1chbolil&c plat. DOt 'HbC ___ 4 • 
... '* 1Ip_1 .. OOOUW" la 1M .... 1ta1 ..... M •• uua117 he • ." aacl 
etta ..... '1 .. 17 80, _11h 111l\1. ·but 1!IOOq n.p. r-.s.D1rc at tM 
a4., _. pa.l .. _11.<_ .,l..-tl •• to,,. ,ht.. Utt_ ..... ill pala-
.'hl11 ••• cu. ... ,.. ..... but aD 1Btero •• _bJc -1'7-1.'1_ b". bM.wea 
1t .. 'bluk .s. _leb tle· .... of 781.1o.r 'bTUU" th. _.tat .... 
• .,.. ... 'be aote4 tro. data 1a fable I. Ilaok ., ... eaITH b. quatltr' 
0Dl.:r 1a the t001ihll1a _4 t\ll1llt1he4 a proal .. " put' ., the dl.~ •• n 
It ..... l1&ble. INri •• tb. paJllie4. _. b1&01l: -as- .. l .. Jd. ... 
1Dd.1e .. tl. the· _he., .... antinc Oil the gO'pea .. roe it ..... _ .. ftll .... 
1>1_, ,ell .. tmla" •• _" i.IlJ*rttaai; s.. •• dSe ...... ~b.ouch I, ... . 
aft11abl. b GOD81a.r.:bl- q .. 1;lt,..l1aak .. ,~ wa_ prete"" _ •••• ep, 
.... "' ..... _7 it. .... ned., .tt. .p .. l •••• 010 •• 17 UI" '" the _4 ., 
.. wi.er cn.alJl& • __ • !'he -..1p'M4 atll_tin. .. •• 1 peroellt_ 
" ... _ ....... , ,"""" _i; proteote4 by __ ,. wane .... . 
...... 1 ... qll1te FOII1_.- tbrolllholn the g ..... 1ac al~-'· 
_~ ..... DeT ...... ..,.. welct'tecl utl11 ... __ 1_ tor·" w1l1ter •••• 
_o-'hIC to 01117 2& ,.. •• Il .. • (fa'ble ') .t ,be -~ rear. I~. 
10...-.,., 'beoau .. • 1 1ts .a;bllll4talee 1t ... up abod ..... 1Ch'* .t * 
•• eoDlLl 4tet. V .. .a. lwa'Y1en chlr1~ ~h. tor • .,..... of ~ ..... r 
en..me ... _ "tore .......... l_w_ bepIl 'to 8b&'bter a.ppnel .. _17_ 
IhNp IN .... "bi •• ,..i •• "'" bltlDc ott 'bd,_, 1mt 01 ... _,ripped .tt 
""_ ••• _ ad 1 .... ."rurmlac the!s- teeth alii lip. 'lip the .--.' 
A bar. ,ehup epi_ •• left 1Ibieb .",,_ned •• :ttert-c rather tbaJA 
.... lq 'Dr ell_,. Lt.ur in tbM wi11ter. • •• wa. l1ch-" .... " ¥he 
. I I. J t I , 
• tau 1»rMJ11ap 11101 •••. a", .. lp" 1 •• , 4ue to .~:r1ac 'bftWen 
Ule "-'or. _4 at'Mr eol1.nio... fhi. 10 •• 1. bell ...... M 
MIllsl». o.er & I: to .. ,.., ...,11»& parl04 •.. 
......... 1". other .peet ••• 4 _ 4ou" 80tteMcl tlte .harp .pu... Ia 
, •• pl1.lII. UN 1Der •• e4 apia •• a.oulan"t _.eta b..- ..a11able. 
.. -ce wa. -, pn-- 1a cr_is .'bUDdaD. •• due. probaw',.. to 1u 
high palata'bl11.'J aDd utili .. 'i.. Sh.., gre.... 18 pero_. of ,_ amia-
b1. t ....... or 'bhl. -peel •• 4uriac the tInt e,..I1»&·perlo' (tabl •• ). 
ftd. repr ••• ted all' tbat theJ 001114 reatily take. aDd onlJ • ..., • • t 
ahoota .4 ... l1aite4 aao ... ' .t pbo_ap1:hftl. tie •• pro'kot.d ..,. .... r •• 
wood. __ left .. .'tlpp17 plad ....... 11; t ..... ........ 1'" .. 1>1:. pon10a 
ot the G,. apia _ttl _hot" epr1aC ,""I", ..... a'ft11a'Dl •• 
Bep .... 4141 I\Ot , ... wldel,. ud .... DO't lmpo ...... 1It ... p1i 1a the 
.priac. -e __ of l'ta .. , ......... take. ~ •• l1ChU,. 
.oi thro~' 1108' of tbt •• at.. but ._Vibuted oa17 0_ p." .... ~ 
'bile ." .. rag_ .... 0Ial dlet. iolnttlr" hor •• bnallh were 1D11p1tl ... ,
lneotar .. a 41" •• oODO.ra" 'bllt "_roder, .Jaim«l that .. ep aa» 10_ 
• 
• _ of jolaVlr latei:a the wiJtHr. 
? b4SM. ri ......... til. 80.' preterred ot the tioabJaD\ ,rus ,,01 ••• 
aid r_lftd .. a .. eftl. w1a$er ••• or 66 peroat.~,uirrelta11 ,ra •• 
•• peen ___ Of the w1Dter aid .. a more h_ri.ll' oecl, but oDlJ ... 11 
.-'tl"r". &vailable. _ 1 .... aot ... taportut taotor ill t. M .... 
while la41aa rioee", •• repr ••• tect oae-tenth. hJ:t.oh _.t, ........ 
_deratel, u .... wheN 11; apptare4 _4 .... , ......... $ It roeat 01 the il*,. 
Iu4 •• p ....... Dfrftl' h."il, uaect wt •• ..... ... whe ....... 08 the 
grOa4.m. ....... tloa u4 "'plilll 'botl& '.hoWe! very 11"1 •• e ot bl"8 
,~ ,",' .. 
l'b .. ..,... ,olnUd ft_ ... " ..... oa-loq p111_tioa ot era •• alld 
broWN ... a,proxiMw17 'bhe...., and tbat 41e" ... 41r .. tl~ propOnioa.l 
_ tor .. e1a ••• lNa4a... _. GOa.l ..... ine 1acU.Y14_ .,eoUt. tbla 11 
.n t.... 10_ .pool •• · .olu.tl~1nc .. .".ater p.r .... f theellet ,baa 
thes.r ... apenl..,.. properti. of .. toftge proclue-tloa WCNlcl _e.t. 
--be .. Wi ....... lOa. 'ball -. -- aoat o_.-.uq bl1lhi. " .. m. 
protlueiq oal, .11 perOMlt ot aYaUable tora,e 'but 1.33 peneJIt of the 
41e. (fable. 2 IU1d 4)., Bla-'t .,. produoed 6 peroeXJ.t of the tora,. ad. 
10 ,...t of the 41.t. O'tMr epeel •• wi til a 811111ar 'bUt 1 ••• -rtetl 
ratio or .... 11abl.· 'ora.p to pereent or 41" a.r.e wb1t. _ge, la41aa 1"1 •• -
gral... and. aqulrr.lta11 .,.....Shad.oal. mad. up 2' peroent of 'tiw I.,.,. 
but 0I'SlJ 12 pero_t of the d1et. 1el10w b,rush 1" and 12 pel"oent. b1_ 
grama .19 ud .06 ,..O.D". 1&11.te. 3.26 and 1.33 peroent. and MIl4 
dtop •• ea 4 aa4 1.88 percent &Ya11abl. lorage and diet, r •• poet1vel,. 
OtMr .peel .. produoed a.e.ilable tora,. and __ red into 'the oapoaiti .. 
of tbi Un ill approa1aately equal proportion. 
Date. b fable" Ihew that.>d.lU'iUC the fir." craa1as. 117 poun4a ., 
forage per . "2"'. 1Ml". _rvoned by the lraaing " •• P. a_ duriltC the 
."olld Iraalnc, 51 a4d1 t1Qul pounds pel" .. ore ... r. oon.u.e4. At til. 
oOJlOlua:1oa of the MOon4' lras1nl aD. .""era,_ of 151 poUll9 per .. ore lad. 
been b.arr.at04 b7 tl1e ,",sins abeep. !hi. repre84ftlta 46 pel"oent ot the 
total' .. e1cht aYa11a.b1.' at the start of the Iraline _ ... aon ant ... o0ll.81 .. red. 
oo.aplete UM, eoae -,.01 ••• v1ag bee ueed rather head17 ..... )1 at the ad 
of the f'i .... t graa1Dc-< All .peo1 •• 1mat .. ere ueed to a desr" '1' __ 1" - ... 
55 pera.at _re80ar •• and 1a .. -..kene4 _.te of produotion ...... ,. • 
. pre_.t. '1_ aheep herder. &Creed that te • ... _hor" at the oon41ule. 
o£ '\he HOOD4 lrar.ing. a.n4 ideal1r .e .... should ha .... been raoyec! troa the 
raa.ae• 
Burl .. the 1a tt.w p .. _ ot .reb and. the tor_-part of April, la1MIl 
of the a.r_ ..... crased a third tiu'Ah Utilisation .. fl •• hi.fly OIl ..... 
I~ a1 tbouch some old. at.. wore eonaused.. ])urine 'tbi. period .. re 
.. lle. era8 ........... tAu. had been taken prerioully, 8lUl _0,. •• 
ooIl81d.er .. t4. IN- IudS. rlo-8CftU'8 aft.llable. Hoderate to .a.,-
.... o~ - ... two 'P .... -lP"*' the apl"lac t ..... eo .. .,.loa '11ch\lr 
1;0 pu •• 
Dart. the Ipr1D& lft.iDa per1"_ 'her ••• euooul.iJ Ih .... ~ 
.-lla.bl • .o\Ult1ac to alllOn 10 1* ...... et the a.ft1labl., ed.lltl. I ..... .. 
Bowft'er. 1;be Ipeel ••• - .till oal, 11.\1, .... c1 ooD"-l"tecI oalJ' 
0 ...... \. of the 41 .... h4 .ce, ,..11_ -"'At eel hop lap ooaWi_W 
aboU1;.,ull,: to tile cU..et. _. "hop _,_ ... O!al)' 10-.117 ........... 1Il _ 
,,'Uk." auell beav1eJ". 
c~~ !! ~!tI!~ ,*,111 .. 11. . _ •• "!!:Ii- .\l~1~,..,,~. 
OMa1Diac wi"" prOdlanioll • d ut.l11utloa ftt ...... peel.. t, ..... 
OODMai.aC proe· ••• that 1. ..ldora .. ttaptect. lnn _.. 8011, ..,. •• e. 
toPOcraPh7. aIl4 otMr t .... u ... ·• Mike pro_t1oa ••• rr&1d.o .... u·tbe ..... 
'~;' 
OIl 'r&DI. 1.4, OG914.rable .rro .. IIa!I" be ltayolYM 18 utili_tie ••• 'tia __ 
ltthl. 1- DOt ..... lJl Table I are pr ••• tc the two _ishod. ot ...... r-
ldJl1a& ut111aa.t1oa.. the ae1sbo4. C_r&117 cplo,e4, con •• iliac .t 
... urine lDdlYld.al pl ... ·.4 tllY141llC bJ the: 1lta'Nr of ~pl ••• '1 .... 
a at.torted ploisure .tor it doe. DOt 0011.1 .. night prodlaot1oa wb10h 'e 
.......... , it .. &~uhte GalaulaUOB of _".rage aM ,_ to be _de. tile 
ao_al .•• ftpr •• ~~ .. JJt'" 1a "1 .. 1 1a ... n ... (t1n" era.i..,. 
.MOd cnalz:ag. e4 a .... tt.p win_t ... ) ... re •• apuMd ~, 4, ... 14111, "". 
" total R1Cbi; ••• 118184 or ... 11 .pee.... 'bJ 'bhe total ... lga" protluee4. "-
..... _11118 1a .... h .n i- baa. tI'poa utta1 Wftlcht prod_ .. an4 
_111'" OD ._ aaap18 area., ht ut11ltatloD ,- .Tera.ce4 OIl ,,- ... .d. 
~ ~ .f .. r.... _plea ra1;her tU.D. b7 to_l welpt .t forae- pr04UOM 
aJlCI ... --. 
Ditt.r ..... ..,_ .. Cr_t 1a •• ea... be1Dg 1 ••• 'ibU • pere." 
WbJ.oh _lIlA ___ be impO ..... , b ... ral ra11ce ---ca-' prott_ • 
..... r. -UGh .. errol' la s.ap.rtc" b ..... l' Jd&l" be vet7 dilte ..... 
OIl otMr ....... t1oa .,., ........ lall' 1t dill_'ioa s. ••• we1p'" lq 
..... 
ferap ... 04_t1oa" -. 1, ••• 1, ell &ftrace .t .......... " taka ., 
1Iltenal. throup .. rug-. at,,_ J __ -h.a til ... 1 • ...,.. 1Jrnlye4 bl 
u\tl1aatioa 4et.N1aU.oIl8 wb1eh are _t welp'" .... prodal.t1... 1't i. 
t.,.,. .... t tat ut411aaUoa ... _ wl._tel, •• ,..1ally it prOduet1oa' wi.la 
larp ..... _~a 'ne ahal dltt.... Ul4 util1 •• tloa 4.tersiD8:b1oaa are 
MA- by t • ..,. 'Qpea or c ... as.aa al10-." •• 
NIl .. " .. I!"S_~. ~ !:!:!l! pt4a• bll1!l ,!'&! ••• 
%" 1. 1J1ae,....nl ... f ..... _tal ...... 1 ........... 11'1_ ... , .. 
--' .f ram,- lAa4a to "' \lP proper ••• or palatabl11t, ratl.1* reia 
JleeIl t. peroea' u ... ,artlout.. ., .. 1 .. Will reoelft it * ftup 1. 
,ro-,.rl,. uae4. t~... epeet •• ra'l.np are eoap1M4 lt7 race __ pre .. 
are '.!11u wl"h __ rue., ... , "pMs.at their \tea ••• ~te. d 
pr'oper 'WI" 
1B table 7 1. pr ....... eoiBparilOa of lder-apaq proper u •• 
. tao_'" aM .. per .......... o1rtla1ned at the 00_1_1oa of ...,. WIlJdler 
pu1aa _-.lOft wk. tilt nil,. Iuul reo •• ed what ... ,.-0_1117 hean.r ~. 
pJ'O,..r... On t_ bad- of wbill ... ttoa p....-tac •• o~i"" 1D thi • 
• """. lt 11 'belit vecl 'hai; •• ...-s .. later .... ", prop.,. ... flev •• are 
htCh ud otll... .0lIftIa" 10", Proptr "G •• tlcar- tOIl! _laok -PI .. 4-
... le ...... Ia41_ rlo.era •• _0,,1. pro.lItl,. be r.need .... ri, tor it 
am1mal ....... to gn .. fa. 40 aDS ,. pere-.. ,..peetlye17. of tM .-11 .. -
ble tone- .pl"Ofluid.on troll '"... .,..1... .... ben t...... plaati. •• .. 
,",,,,. _1114 be INblM4 aDd •• t .eJ1a1al, would be ......... kl,11d. ... 
." 
..... ~ 89dnceltaU era •• r ... l.e MU14erabl, .. ·re ... th_ u 
~ •• CH. 'ocr 1lh_ by til. late.....,.., _'ttl .... hown'er. the 'a" that 
tMr F .. ·.i .. ltI '" .... ...,. JII4 -ce S.e gftbbM .Id .,uirr.1Wl ,ra •• 
• _ 'be .. 4rl .... iIl'to .. ,... .. '1 •• o.t ~ 'bn'" 00IluJ54.-.b1.41.· 
or.,... la u •• tlPN' OOOllrteclla ........ • f 111 •• , ...... It baa --
,1 .... pr.,." ... rattlll& . • t 10. while ... tual UN ••• l:JO\rt; T ,.~ 
, ;,. 
fane ,_ O .... rt .. of nillat10a pero..-,_ tt.pHiI .. _ 
,Jate ...... ,eaq palata .. 'lltr .. \1., •• 
• 1 I . ,. 
Ie!!" 
~d."'" ~.la aplae .... 
.A:'ripla 0.,_"1'01k · 
OlU7 ......... ate80plQ'lllla 
Ipb .......... ..u. 





Ari."da 1 ••••• 
Boute1oua ,,..111. 
Hl1url.& .,...11 
Ot7lOpm a,. .. 14M 
11ilaU .. _.tria 




























































!be ... t ... tor8 ot .. .,..1H ......... aDd ... 4,..,.· .... a1.~ 'be 
. re'I'1M4 upwar4., V •• ot th ••• .,.0:1 ..... 11«" ~ .... ,r_ter 'tlall 
al101f84 bJ' tile b:ter"*&lener tabl ••• Moat.e ••• 9.t° ... drop .... 
wh8a ...... erN ttl. CI'OUIl4. MId ~ .. k..ee.l._ aed 11,,"1, 1shroupoa 
the .,-.rncard.l ••• • t tllt qt.WltltJ' of o1dser fora,. a'l'ailable. 
7Palatabl1i"F 1;&b1 •• too of ...... ua. tba't ... p ...... ' .... 
cr-tet- pe ...... of tJoa plAllt "hail 18 ahowa to ... the ..... aod tha't pleta 
....... " r_.l 01 18 pen .... or ..... ot their anmaal pr04uetloa __ 
,ear w1.o~ 4aa8.,.. fhl. 18 ... e:rro .... aatn.apt1on _4 r ... lta ,la 
poor TiC." d4 •• _"tty of .peel .. 'Whloh are _at heayll, ,,"111184.<-
Pala._bl11tr tabl •• abou14 M aijuW 'to tit loealar ... or re,1 .. due 
to tt. ant tute N atte.\lug pretere... 41splqecl l:JJ ,rul .. 8IlL-1 • 
• e ahOWJJ. ", thi. at\14J. 
Gr".!5 ."'laci'tZ !!. _ !i~~r ,!!He. 
J'1'h ha. beea 4 __ .. trated '.17 " 100 poua4 ..... p 00 ..... la the 
1l81C1'dlorhood. ot a.'! po\1lt4a 0' 41')" _".'1' 4&117 (24) a:D.d, -, • .., 
.... eractDl 130 poUDda 1a ... 1_ eon ... 1.44 po" •• t dJ7.tter da:11,.<. 
(21'). Sh.., 011 Utah wS.Ilte .. range aTerap neal" 'hi. l .. tter wight. At 
the eoDOludol1ot ,. .pr1nc lrasiDe tbe all.., ba4 .n .... 188 pen_'e 
ot ur-4rJ fer .. per •• re (fable 6) or abOut 170 pouata .. aolnure 
tree. A • ..s.ag tha,i:; thl' 1. prt'per u •• or winter range toftS •• · 1 ae .. 
-tit l'appon 49 a.ep .1' .f ,ra,l,.. .. ·3,1 .01" •• _ul4 be requl,... 
to oarrr .. II _beep thnqll tbI winwr 1ft_lag "'8011 or apprexblat.l,. 
160 dqa. 
OOJlCUJ8101 
lIlY .. Uptora ...... loq 'bMa later •• Ud la 4eterallllac 1she 
quan"tltr ot to ...... _1* 1- pre .. t '* the ra.".. the ' ..... to whioJl 1 .. 
1. dill .... as t .. ton .tt.tlng .... f ftriotUJ apeel... ..,. -'kecl • 
• f 4'-1'18181. v:idoll_"' •• of .... ferae- ." .. 1 ..... the quatlv .f 
terap ,na." ................ \eel. bn ... , aN ..... upoa _ •• 1daa-
.1 •• ton..c. eona .... nther 'bbaaupo. i;M •• 'hal .,..1 •• eoapo.l~i ... 
ot the 4'.- of 'th. &n.alJ11 abtal on the ra •• OF 'lh8 aotual quaa"l." .f 
tol'ap produoe4 aD4 Gone"'. fhl. stu., & ~ to 4et.erm1_ "."ual 
to .. prG4uotloa aa4 o._taptio. ~ aatunll, puiac sheep 1. a ...... r 
_, prerio.81,. atteapt; .. OrA wid; 81' n.tlce. fh. ""0" ad attar- .• _ •• 
ot .. p1lac pl"ori.4.. _ aOOllftt. 1 .... ;:0 ferae- pro .. 1J_ beoa.u.. 1. 
GODI'Ura aotual produotSe.lIT _1e" of tht 1ndlY14ua1 ape_l.... the 
iltt.,. ... 18 .. 1" ot the lMtlo ..... ,..1111 .. 'the atWr en..iac .. pIe. 
wtpM4 'bJ potDl •• f terase pf'o ..... la7 .... epeele. 08 the rUlS-. pr ..... 
all A'Our_. ~ 'to tt.. tlt.t ot the •• urall,. gn.siDe eheep. 
~ ."., ..... 't .... D-"r .t 1Ip •• lee Oonwlbuttac to the 41"-
.f _. ,raaiq .heep .a Utah. 1f1ater nc. Ie not larc-,. ~t • ..".." tft 
.,..1 •• ".._0,8 tbe lNa of the ... Ual>le tor.... _4 that b,....e .peole. 
are JMtOh _re alluadaD:' ad. _re lmptrtas Ira· tIa. atan4Polnt .t tor ... 
prod_tioa tbaa .... In..... 1fb1w oq_, aha4.· .. 1.:. _d ,el1ow br •• 
ere the ,.iDa. bro.- 'pM1... &Ad XDilaD ri •• cra". b .. 11 _ea._,.,." 
aaad bop • ..., cm4p11.- the 40alnant In. ..... 
Winter .... 1 .. , 1. c-ral17 ooae1dere4 .. be' low produe1llc. 
'ftt.e a.erap to1ial pr04_t1oa. Ie, po'Dtl. ,W aore. 1. oo..,.rlt-Oa w1~h 
pr0411O'b10 .. tip •• obiaiae4 on ___ ra •• 1a 10,...,.. Utab .. 'to .... rage 
precl"etioa ... l.as" poUD4a of eti14. to"'_ per aore (I) ..... ,hb 
to" 11>11. A prC)cluotlY1~J' ot 0111J ou-flfth' .1 _.h ...... , toua4 oa 
...... h.JlP ..... t ... _ed toJ" •• reM lJaluoe 'be""- the .'9'aUa'1. 
torac. eat lWaber of IN.iDe 11 •••• 011. .'p .. la.117 1a .... of tbe tao .. 
... " t • .-.1 •• haw MeI1 .0 .... 1; .. to ,"end.e proper 11 •• of wiut.r 
~. 
11; 1. .. o..-a &.~ .. tba. allHp prefel' browN to era •• l lMt 
~l. atu_ 1atlS.oate. that OD "he wblt.r tal ..... re 1tt .. to ..... CIl ••• 
pret ........... 1"'''18 •• --.1 ••• of 'b ..... aM C ......... p,r-__ 1, 
8,lIal. dll ..... 1t1 .. of _. 411.' •• 1. 41r .. t proportioR te ttl. qVAll1d.tr 
Of __ 01& •• of fe .... ,. prea., 0J1 the ar_. .......r. -ere were hl&hlJ 
I1p1tto ... " cu.tt.~ .... ia ... be ...... peel •• --1&1 both 1ft ...... 4 
b,... •• , _._ .,..1 •• of MOb M1DC h ..... l17 118_4. *11e othere were .... 
but 11shtlr. • tut 1;hat a1\ou4 M DO,," b, __ pre,.f _II ft ... 104 
1- that'.p •• l .... loll .. N \11d.l11'" la ...... of 8& ,.. •• Jl_ 01 ...... aoaal 
,ro4uotl .. wen wwak. ........ ,.. •• 1a ......... wr. 4f1Jlg. Sue .. 
• ,eol •• laelu4e4 hucl eap. bl_. ea.P. wht1:. ...C.. lD41atl l"'l ... naa. 
*iulrrel_ll ,,.... act hop sac-. Bop aap 1. hllh17 pNl .... 1a "e 
.prirle -84 at tb1. ttae ... , ot tIM &ftl1 .. 1:t!.e pro4d'lo. 1. r'.w" .., -. 
Beep- Pan1all, or .. .,,.".17 ...... plante throUCbOll\ .... , - .. 
• ~" .... ,1.% th.t _ok .1. b .-h too .... N. ... __ " thia 8,..1 •• ' 
..,. 'be tue4 With enlM~loa 1t pr.,.et lra&tlll pft."o ... oa"'_ •• 
sp .. t ....... h" .. r. _1". 11p'17 __ lulu1 ......... le. ,.11_ bAn. 
\ ' 
.4 .... 4rop .. ~. Ill ... ., .. 1_ appear .. to _ 1_r._lll1 at 'the ap __ 
ot the _reo ...... 11J ... ., .. 1 ••• 
OIl .... _Ii, .t obaena't1oU .... ill ..... " ..... ,. thl. eWd7 
itl. bell .... that to~ ., .. :1 •• , --~ theV -7 'be _ .... t. 
' .... 't wtthn.a4 ,....Y&l .~ ewes- lid' the1r ... 8011&1 , ...... t4o.. ltd.. 
eo...,. I. 41reotl, .ppO." '\10 the id .... ot the pan. _, of .wreat& 
M ... wloed by 1;. ••• _t '-111u 1d.th •• wl •• r rue-• 
......-r 
1.. .... •• propel" ....... _ .f 11 ..... k aa4 foragfl OIl the --_I' 
raq. deaan4ed. .4dltloMl .. 1 .. 1tie lDtor_:'loa. .. 8tuq ••• 0 __ " 
clUrl.. the wUl.... ot 1841-4' ..... r JIllton.. Vtall. to· .eteN.iae .. __ .e lda .... 
..... •• qantlty ot tone ....... 11abl.· ., pas lac .. 1-.1_. th. 0.,.81-
i1ioa .f 'the Ift.i.., .beept. ,diet. alI1l to eftl_~ •• en poau'ble4t 'She 
fa.tort .1011 .att .. ~ tbe d1.'~ 
-S8. 
I. a.". ,. t~"'. ... ..,Iecl 1))' a *berO" .. after'- ..... ., 
eaap1s..c _is preYlo •• lr 118e4 ... win'-" ranle. !U .. tho, oona·1.-. ot t._ 
rand .. "'pllq or fA. cleWftl1~ a_her of ptaa -talt.- .f all, .. 1 .. 1. 
epeel •• 'both. betON _4 after .,aeiac ~ abeep. Ja.oh "'p1e •• d.r 
dr'le4 8114 ... 1,~.. 6Il4 the clift.renee. ia welgbt b ..... tho b.fore I"'11ac 
.., after C ..... 1UI "'pl- .al .. _._". et t;he pcaroeatac_ \1tUla.'td.OIl .r 
..... peel ... . 
3. 'UtIle ••• ..,11111 erNr bettMoa dUpl10aM ...,1 •• tell 'VIIi .... 10 
p.roat,. lIDt'. ~t. were ool1-.. te4. Irror •• within aooeptaltle Ualt. 
wheal SOO 'QD1ta were oolle.Mtt troa \ho •• ape.l •• whe" a tw1 • • t •• ~r_" 
y-eeJie prodUo1i1oa _aprl." ~ \1111 t. but 1a .. a1nc W. W 500 ualila 
reduced the aampl1~ error to 1 ••• tbu 5 peroet •. When tM l811t wu .. 
entin 01.,. _oll"tiona or 10 to 30 uaita p.". u error of 1 ... tbaa 
10 pereent. and .. llAotloDa 1a ..... o~ 50 lUllta a .. era, •• 1 ••• tMa & 
peN_t "'P~~DC enol', 
4. Browe .... 1 .. pro ...... ·.,.,er tour-t1tth. of tile toftP aft1l&-
b1e 110 ebMp tbl-o""bo'lt the wiater ..... on. Ira.. and all oooa.loa,l tcwb 
_de up tM 1' .. 1 ..... thNe 'IWowa •• ,.01 •• ,.. _lte .C.# aha4..a1 .... 
78110.- bJ"Ulh. aona1d.1Rtted " per .. ' of the .... lIable bft'Wt. to .... 
.. 71' .. ~ of '\lh_ total torage proGutl-. low crue .,..1 ••• Ja. 
elba d.o......... lnauh ._tgra .. , _t 4ro,. ... , ad pll." 00., ....... 
98 , ..... • t tbe pa •• pro_..,lon. .. , 11 ,w ... fd the total p,. •• 1;l ... 
5. Jobttl" appeare4 \0 be the __ pro4uol1tve .,..1 •• per ~ 
toot of .rea ·ooo.pl-'. 'bat white -ce .- the ... t pro4uKlft '-1Nl' 
.... le .. procl\lOiJlc 1& ,~ of tor.,. per .... 1". toob. ~ •• 
hor .. 'braek 10110 ..... 1a 4 .. r .... 1nc or-ftr,aa<! blaok ..... ".. .... • .. . 
Hale. ..d )'el1_ 1""..b. pro.... as to ('·4 :t~~. tAt lura,. ~. .... • ... r. 
too" .t area.. TU tall b1$eh va •••• WN ... ~ probe"" - ... "". 
era..... hull --terN- prod'll'" 10 pa ••••• clIO,.", '·8 ...... au 
1_1_ nhlrau f. , .... reaperilwl".hR toralD, .peal. wer. 1 •• n 
proiootl .... pl1et .. prod_ln, H pard • d blue ptaaa 2' IraM pel' ...... 
tocr\ ot ...... 00011,1_. 
a. PM4\lO~o.!zl po_da of e:ralla})1. tora,. per UN .... 1M prl.l" 
,.to .prias pollth. Bus-lag 1:1te .prlD1 .eaeoa 11 adtitlon.t1 p4had8" of ... 
lrow4it. ........ oonauaed.. 1h1., pl". tAe pr.no". production. p .... aD a .. r .... 
to_l1ie14 of .. I pou4. per act". 
t,. .A .... rage u\111, .. tloa or b1' ..... wa_ 4S per.e •• 8Il4 ._ d 
en ....... 41 per ••• t. !be _"rap peroeDt of the eraa1111 •• ttpf'. 41. 
prier, to .prl. ~ .. _ browae. 8'2 peroeDt. aid ,,,...... 18 peroen't. 
, Pere." ot 41., ",. .la .... la ,,11&0.' 41r.ot ratio to .ouat ot fora._ 
pr •• eDt. Bo ..... r. there were hl&blJ' .1p1t1e.:t el1tterellG •• in u .. 1M .... 
• peol ••• e.,.taiB I~ ••• pM1 •• and 80_ bro._ .peel •• F .. eiYlnc bean.,. 
a.. than other •• 
8. GeNS:. .p.,l •• we!"'. pref'.rred. 'bJ the a., whieh 0..... ...r 
halt of 1sh81r _ 1'1W to..,. produot1oa. th ... 8peol... 11101ud1nC "" 
.... blaolt ease, 1Ifb1te ... ,e,. Ift41_ ri........ c (\ wqulrnltall en ••• 
oou-.l tate4 a creater pare.. ot the diet of the sheep thaJl thQ' 41' .f 
tbe a'ftUab1e torage proauotlOD. l1&ok aage. tor example, eonnl1N1le4 
aboub 5 peroet of the aT&11a'bl. tonc., bu't beo&use of h.". '0 ...... 
of this .peele_, it eonetl.wte« 10 peroent of the 41_ prior 1» apr1 .. 
,row1ih. Specl •• wh10h had 1 ••• than ballot thei" to,. .... produo1d.oa ra-
1UOVe4 we,. .had .... l., ,.11ow 'bru'b, blue cna. ,",S •• 8met '"p ..... u4 
pl1 .. gra... .ha.4aaale.4 retlow bra.h. were ..... rallr. 11&h~ u ..... 
but ~a.u .. of their ,rea't &bUDda1'1Oe, they were important OOIlpOMDte .t 
tbe dlet •. 
. 9.. Whil- lib •• , pa .... OYer the allollleJlta ~he tlrd 1d.,., 117 
poult48 or torap pw ... re were M,....e1M4. hrtq the ... ou ~t1ZtC whi. 
luW uaUl .P"UC lrow\h .-rte4. JI aAdi'tloul petJD4t were eo ..... 
... 0-. 
lb.1. to'tal .. tI pero---' or tM -tal toNC8 __ 11&1>1. at "he.~ .f 
tAb- .... 1J$1 .... em. aui .. eoaeltlere4 00.,1'- WI-, 10 •• 8peel.8 bay1liC 
beea ~"'117 ..... Dur1Jig the latter part 01 llarob aM. the to~ 
of April. ...p ._."11 pea.da 1»7 &ore wh10b e.e1.1Je4 aW, ot ... 
prowth. S_IOJawloq. 181 po_a. of to~. _" oo:msuae4 per _n_ 
10 •. the Jmtthod .f ••• v1:q utilization 'bJ torage we1gat pr04ue'" 
tUJd .o~ ... r1 1- OOlllpared with • mod1tl •• t1oll or the method of .... nr1D& 
U'tl11 •• ttoa whloh cons" te of aToratine u .... t1ma'tea or ..... IV __ 
of .. s.ri.·. of _pl... ·!he anhod ueed 111 thls Ituq gl .... s a true ,10. 
'bur,. of u... and ..... ~t. OIl the "'Dp allotJa$llta atud,1eet. the O1;her 
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